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Aim
To perform cellular analysis of tear fluid before and after a specific challenge test with high-molecular weight allergens in symptomatic subjects.
Methods
The subjects were 23 bakers with a history of conjunctivitis or rhinoconjunctivitis associated with occupational exposure to wheat flour and positive skin prick test with this allergen. A specific inhalation challenge test with wheat flour and a placebo test were performed. The symptom score (SS) and cellular changes in tear fluid and nasal washings were assessed. 
Results

Specific provocation test induced
Introduction
Seeking evidence for the occupational origin of allergic ocular disorders is important for medical certification and compensation procedures. The present study was undertaken as a preliminary investigation as part of a larger project to search for an objective method of diagnosing occupational allergic conjunctivitis. Symptomatic subjects had cellular analysis of tear fluid performed before and after a specific challenge test with high-molecular weight allergens [1] and the diagnostic value of the method was assessed.
Methods
The study group comprised 23 bakers with a history of work-related ocular symptoms induced by wheat flour and positive skin prick tests (SPTs). Seventeen of these patients also had occupational rhinitis due to flour allergens. None of the examined subjects was apparently symptomatic, but they were subject to occupational exposure to flour at the time of the study. The study was approved by the local Biomedical Ethics Committee and all the subjects submitted their written informed consent prior to the study. The ophthalmic physical examination (using LSM-12000 High-Magnification Slit-Lamp Biomicroscope, Bio-Optics) was performed 10 min before and 1, 6 and 24 h after the specific challenge test with wheat flour.
SPT with a standard battery of common allergens and wheat flour was performed using a standardized technique [2] .
The provocation test with wheat flour was performed in a worksite simulation setting (room space 6 m 2 , temperature 22-25°C) with the patient's own samples of the allergen and involved the patient sifting 100 g of wheat flour for 30 min. A placebo test with potato flour was carried out 7 days before allergen provocation, using the same method to generate flour dust. The total dust concentration during the challenge was estimated to be 3.6 6 6.3 mg/m 3 (dust monitor GRIMM 1.105). The symptom score (SS) of nasal and ocular symptoms was assessed 10 min before and 1, 6 and 24 h after the challenge. The number of sneezes and the degree of mucosal oedema, rhinorrhoea and itching were evaluated. Eye symptoms were assessed according to the scale developed by Abelson [3, 4] .
The scores for nasal and ocular symptoms were considered positive at values $3 points.
An analysis of the cellular composition of nasal washings, as in the 'nasal pool' method, was performed 10 min before the provocation and 1, 6 and 24 h afterwards [5, 6] .
Tear fluid (50-100 ml) was collected with a standard glass capillary at the same time points after each challenge. The material was dried and stained using the May-Grunwald-Giemsa method.
At least a double increase in the percentage of eosinophils in the nasal washings and tear fluid with proportion of at least 5% after the provocation was considered significant.
For statistical analysis, Pearson's correlation coefficient was calculated (at P , 0.05) using Statistics 4.5 for Windows.
Results
After the placebo test, none of the subjects presented eye symptoms or rhinitis (nasal and ocular SS , 3 points).
The challenge with wheat flour simulating workplace conditions induced eye symptoms in 21 of 23 subjects, with mean SS amounting to 5.4 6 0.9 points. In 13 patients, these symptoms occurred immediately after the provocation and lasted for 6 h (SS 6.1 6 1.1 points). In eight patients, the symptoms developed 1 h after the provocation (SS 5.1 6 1.3 points) and persisted 24 h after the provocation (SS 3.6 6 1.8 points).
Seventeen subjects also reported symptoms of rhinitis during the allergen challenge, with mean SS amounting to 6.3 6 1.5 points. In all patients from this group, the nasal symptoms occurred within 10-30 min after the provocation and lasted for at least 6 h (SS 5.9 6 1.1 points).
In two subjects, the allergen challenge did not produce any clinical symptoms and in four subjects, only the eye symptoms, with no concomitant nasal symptoms.
The placebo test did not reveal any significant changes in the cellular content of the nasal lavage fluid (NLF) or in eosinophil proportion in tear fluid.
Flour allergen provocation produced a significant increase in the number and percentage of eosinophils in NLF obtained from the 17 patients with allergic rhinitis. In all of these patients, typical eye symptoms were also observed. The mean percentage of eosinophils amounted to 1.1% (62.1%) before provocation, and 2.7% (61.7%), 6.3% (63.1%) and 4.2% (62.4%) at, respectively, 1, 6 and 24 h after the provocation.
In six patients, the specific provocation test induced significant eosinophil influx in tear fluid. No changes in the proportion of other cells in tears could be observed. The clinical symptoms of allergic conjunctivitis (Table 1) also developed in these subjects. Moreover, five patients with significant cellular changes in tear fluid presented symptoms of rhinitis and significant cellular changes in NLF (Table 2) . One patient did not develop any symptoms of rhinitis or NLF changes after allergen challenge and only isolated allergic conjunctivitis was recognized.
The provocation test with wheat flour under the same conditions was also performed in seven healthy Table 1 . Symptoms at worksite and response to a specific challenge in 23 patients examined 
Discussion
After the specific provocation test, we observed eosinophil influx to tear fluid in only six patients. The reason for the lack of cellular changes remains unclear. One of the possible explanations may be an inadequate quantity of the tear fluid examined. Therefore, it was impossible to centrifuge that material to obtain cell sediment. The tear fluid had to be prepared (dried and stained) as a smear. The total number of visible cells was very low and the calculations of cell proportion may be inaccurate.
The discrepancy between the findings of cellular analysis and SS assessment requires further studies on larger populations exposed to different allergens. Such studies should include inhalatory and conjunctival provocation tests with the same allergens. The findings of the present study indicate that the SS after the provocation test should be interpreted with caution [7] [8] [9] . 
